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ABSTRACT
We present basic statistics for all supernovae discovered by the All-Sky Automated
Survey for SuperNovae (ASAS-SN) during its first year-and-a-half of operations,
spanning 2013 and 2014. We also present the same information for all other bright
(mV 6 17), spectroscopically confirmed supernovae discovered from 2014 May 1
through the end of 2014, providing a comparison to the ASAS-SN sample starting
from the point where ASAS-SN became operational in both hemispheres. In addition,
we present collected redshifts and near-UV through IR magnitudes, where available,
for all host galaxies of the bright supernovae in both samples. This work represents a
comprehensive catalog of bright supernovae and their hosts from multiple professional
and amateur sources, allowing for population studies that were not previously possible
because the all-sky emphasis of ASAS-SN redresses many previously existing biases.
In particular, ASAS-SN systematically finds bright supernovae closer to the centers of
host galaxies than either other professional surveys or amateurs, a remarkable result
given ASAS-SN’s poorer angular resolution. This is the first of a series of yearly papers
on bright supernovae and their hosts that will be released by the ASAS-SN team.
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1 INTRODUCTION
Systematic searches for supernovae have a long and vener-
able history, beginning with the pioneering effort at Palo-
mar by Zwicky (Zwicky 1938, 1942). In the modern era,
the supernova search effort has progressed through numer-
ous survey projects which used varying degrees of automa-
tion to survey some or all of the sky for supernovae and
other transients, including the Lick Observatory Supernova
Search (LOSS; Li et al. 2000), the Panoramic Survey Tele-
scope & Rapid Response System (Pan-STARRRS; Kaiser
et al. 2002), the Texas Supernova Search (Quimby 2006), the
Sloan Digital Sky Survey (SDSS) Supernova Survey (Frie-
man et al. 2008), the Catalina Real-Time Transient Survey
(CRTS; Drake et al. 2009), the CHilean Automatic Super-
nova sEarch (CHASE; Pignata et al. 2009), the Palomar
Transient Factory (PTF; Law et al. 2009), the Gaia transient
survey (Hodgkin et al. 2013), the La Silla-QUEST (LSQ)
Low Redshift Supernova Survey (Baltay et al. 2013), the
Mobile Astronomical System of TElescope Robots (MAS-
TER; Gorbovskoy et al. 2013) survey, and the Optical Grav-
itational Lensing Experiment-IV (OGLE-IV; Wyrzykowski
et al. 2014), among numerous others. However, despite the
number of such surveys, there was no optical survey that
surveyed the entire visible night sky on a rapid cadence to
find the bright, nearby supernovae that can be studied in
the greatest detail and have the greatest impact on our un-
derstanding of these violent events. This changed in 2013
with the creation of the All-Sky Automated Survey for Su-
perNovae (ASAS-SN1; Shappee et al. 2014a).
ASAS-SN is a long-term project designed to monitor
the entire sky on a rapid cadence to find nearby supernovae
(e.g., Shappee et al. 2016; Dong et al. 2016; Holoien et al.
2016b) and other bright transients, such as tidal disruption
events (Holoien et al. 2014a, 2016a,c), AGN flares (Shappee
et al. 2014a), and stellar outbursts (Holoien et al. 2014b;
Schmidt et al. 2014; Herczeg et al. 2016; Schmidt et al. 2016).
This is accomplished using telescopes with 14-cm aperture
lenses and standard V -band filters, giving a 4.5× 4.5 degree
field-of-view and a limiting magnitude of mV ∼ 17. Data are
downloaded, reduced, and searched in real-time, allowing for
rapid discovery and response (see Shappee et al. (2014a) for
further technical details).
ASAS-SN began its real-time sky survey in 2013 April
with our first unit, Brutus, consisting of two telescopes on
a common mount hosted at the Las Cumbres Observatory
Global Telescope Network (LCOGT; Brown et al. 2013) site
on Mount Haleakala, Hawaii. In late 2013, Brutus was up-
graded with two additional cameras, giving a sky coverage of
roughly 10000 square degrees per clear night. In the spring
of 2014 we deployed our second unit, Cassius, again consist-
ing of two telescopes on a common mount, at the LCOGT
site at Cerro Tololo, Chile. Cassius officially began on-sky
operations on 2014 May 1, and we consider this the official
start date of the two-hemisphere ASAS-SN. Cassius was up-
graded to four telescopes in 2015 July, and ASAS-SN now
covers roughly 20000 square degrees per clear night, and
covers the entire observable sky (∼ 30000 square degrees on
a given night) with a cadence of 2− 3 days.
While overall we discover fewer supernovae than some
1 http://www.astronomy.ohio-state.edu/~assassin/
other professional surveys, by design, all of ASAS- SN’s dis-
coveries are bright and nearby, allowing them to be fol-
lowed up over a wide wavelength range using only mod-
est resources. A 1-m telescope is often more than sufficient
to obtain a spectrum of an ASAS-SN discovery, and every
ASAS-SN supernova has been spectroscopically observed,
confirmed, and classified.
ASAS-SN’s survey approach is untargeted, and our dis-
coveries are not limited to specific types of galaxies. In fact,
roughly a quarter of the host galaxies of ASAS-SN super-
novae have not had a previously determined spectroscopic
redshift prior to the discovery of the supernova, and in a few
cases ASAS-SN hosts have not been identified as galaxies in
any existing catalog. The ASAS-SN sample provides a new
and unbiased tool for doing population studies of supernovae
and their host galaxies in the nearby universe.
In this manuscript, the first of what will be a series of
yearly catalogs provided by the ASAS-SN team, we present
collected information on supernovae discovered by ASAS-SN
in 2013 and 2014 and their host galaxies. In addition, we pro-
vide the same information for bright supernovae (those with
mV 6 17) discovered by amateur astronomers and other
professional surveys after ASAS-SN became operational in
both hemispheres in order to construct a full sample of
nearby supernovae. The analyses and information presented
here supersedes our Astronomer’s Telegrams (ATels), all of
which are cited in this manuscript, and the information pub-
licly available on ASAS-SN web pages.
In §2 we give details on the sources of the information
presented in this catalog. In §3, we give statistics on the
supernovae and hosts in the full sample, provide some basic
analyses of the data, and discuss some of the overall trends
for estimated distances and absolute magnitudes seen in the
sample. Finally, in §4, we conclude with remarks about the
overall findings and look at how future ASAS-SN catalogs
will be able to improve our analyses.
2 DATA SAMPLES
Here we describe the sources of the data collected for our
supernova and host galaxy samples, which are presented in
Tables 1, 2, 3, and 4.
2.1 The ASAS-SN Supernova Sample
The ASAS-SN supernova sample, listed in Table 1, includes
all supernovae discovered by ASAS-SN between 2013 April
1 (the start of real-time survey operations) and 2014 Decem-
ber 31. The names, discovery dates, host names, and host
offsets for the supernovae discovered by ASAS-SN were col-
lected from our discovery Astronomer’s Telegrams (ATels),
which are cited in Table 1. If an IAU name was assigned to an
ASAS-SN supernova, that name is also given. Redshifts have
been spectroscopically measured from classification spectra
in all cases. For cases where a host galaxy redshift was previ-
ously measured and the transient redshift is consistent with
the host redshift, we list the redshift of the host obtained
from the NASA/IPAC Extragalactic Database (NED)2. For
2 https://ned.ipac.caltech.edu/
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cases where a host redshift was not available, the redshifts
are measured from features in the supernova spectrum, and
we report the redshifts given in the classification telegrams.
To obtain supernova coordinates, we solved the astrom-
etry in follow-up images using astrometry.net (Barron et al.
2008) and measured a centroid position for the supernova
using IRAF. This approach typically yields errors of <1.′′0
in position and is significantly more accurate than the co-
ordinates measured from ASAS-SN data directly. Follow-up
images were obtained using the LCOGT 1-m telescopes at
McDonald Observatory, Cerro Tololo Inter-American Obser-
vatory, Siding Springs Observatory, and the South African
Astronomical Observatory (Brown et al. 2013); the Ohio
State Multi-Object Spectrograph (OSMOS; Martini et al.
2011) mounted on the MDM Observatory Hiltner 2.4-m tele-
scope; the Wide Field Reimaging CCD Camera (WFCCD)
mounted on the Las Campanas Observatory du Pont 2.5-
m telescope; the Swift UltraViolet and Optical Telescope
(UVOT; Roming et al. 2005); the Las Campanas Observa-
tory Swope 1-m telescope; the IO:O imager mounted on the
2-m Liverpool Telescope (LT; Steele et al. 2004); A Novel
Dual Imaging CAMera (ANDICAM; DePoy et al. 2003)
mounted on the Small & Moderate Aperture Research Tele-
scope System (SMARTS) 1.3-m telescope; or from amateur
collaborators working with the ASAS-SN team. In many
cases, the coordinates reported in our discovery telegrams
were measured from follow-up images in this way, but for
the cases where we had previously reported coordinates mea-
sured from ASAS-SN data we provide new, more accurate
coordinates in Table 1.
Classifications are taken from classification telegrams,
which are also cited in Table 1. For supernovae with classi-
fication telegrams indicating a best-fit age, we also give the
approximate ages at discovery, measured in days relative to
peak. In most cases, the supernovae were classified using ei-
ther the Supernova Identification code (SNID; Blondin &
Tonry 2007) or the Generic Classification Tool (GELATO3;
Harutyunyan et al. 2008), both of which compare input spec-
tra to template spectra to find the best match in terms of
type and age. The classifications of two ASAS-SN super-
nova, ASASSN-13aw and ASASSN-13cc, were announced
using Central Bureau Electronic Telegrams (CBETs), and
we have listed the CBET numbers in lieu of an ATel cita-
tion in those cases.
One supernova, ASASSN-14ms, never had its classifi-
cation announced publicly, and we report its classification
based on spectra obtained between 2015 January 10 and
2015 February 15 using OSMOS mounted on the MDM Ob-
servatory Hiltner 2.4-m telescope, the Fast Spectrograph
(FAST; Fabricant et al. 1998) mounted on the Fred L.
Whipple Observatory Tillinghast 1.5-m telescope, and the
Multi-Object Double Spectrographs (MODS; Pogge et al.
2010) mounted on the dual 8.4-m Large Binocular Telescope
(LBT) on Mount Graham. Cross-correlation with a library
of supernova templates using SNID shows good matches
with Type Ibn supernovae at a redshift of 0.054 ± 0.005.
These details are reported in Table 1.
The discovery and peak magnitudes listed in Table 1 are
V -band, host-subtracted magnitudes from ASAS-SN, and
3 gelato.tng.iac.es
have been re-measured from ASAS-SN data for the purposes
of this catalog. We define the “discovery magnitude” as the
magnitude at the announced epoch of discovery. For cases
where there were enough detections in our data, we per-
formed a parabolic fit to the measured magnitudes, and we
define the “peak magnitude” as the brighter value between
the peak of the parabolic fit and the brightest magnitude
measured in ASAS-SN data. For cases where there were too
few measurements to perform a parabolic fit, the brightest
measured magnitude is used as the peak magnitude. In some
cases, re-reductions of the ASAS-SN data or changes in the
method used to measure magnitudes has resulted in differ-
ences between the magnitudes given in Table 1 and those
from the original discovery ATels. For completeness, we in-
clude all supernovae discovered by ASAS-SN in this cata-
log, including those that were fainter than mV = 17. In the
comparison analyses presented in §3, we exclude ASASSN-
14lv, the only ASAS-SN supernova with mV,peak > 17 in
the ASAS-SN data, and all ASAS-SN supernovae discov-
ered prior to 2014 May 1 so that our sample matches the
non-ASAS-SN sample.
2.2 The Non-ASAS-SN Supernova Sample
The sample of bright supernovae that were not discovered
by ASAS-SN, listed in Table 2, includes all spectroscopically
confirmed supernovae with peak magnitudesmpeak 6 17 dis-
covered between 2014 May 1 and 2014 December 31. These
dates were chosen so that the sample could be compared to
the ASAS-SN supernovae discovered after ASAS-SN became
operational in both hemispheres.
All data for non-ASAS-SN discoveries were compiled
from the “latest supernovae” website4 maintained by D. W.
Bishop (Gal-Yam et al. 2013). This page indexes discoveries
reported from different channels and attempts to cross-link
objects reported by different projects at different times, pro-
viding the best available source for collating information on
supernovae discovered by various sources. The information
presented in Table 2, including the names, IAU names, dis-
covery dates, coordinates, redshifts, host names, host offsets,
peak magnitudes, types, and discovery sources, were taken
from this page when possible. In some cases, the website did
not list a host name or host offset for the supernova, and this
information was taken from NED. For such cases, the offset
is defined by the difference between the reported supernova
and galaxy coordinates. For all supernovae in the sample,
we give the primary name of the host galaxy in NED, which
in some cases differs from the name listed on the latest su-
pernovae website.
For supernovae discovered by other professional sur-
veys, the name of the discovery group is listed. All super-
novae discovered by non-professional astronomers are listed
with a discovery source of “Amateurs” in order to distin-
guish these supernovae from those discovered by ASAS-SN
and other professional surveys. As most other professional
surveys are focused on fainter supernova discoveries than
ASAS-SN, amateurs account for the largest number of bright
supernova discoveries after ASAS-SN.
4 http://www.rochesterastronomy.org/snimages/
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Figure 1. Left Panel : Pie chart breakdown of supernovae by type from the ASAS-SN sample discovered between 2014 May 01 and 2014
December 31. The breakdown by type is somewhat similar to that of an ideal magnitude-limited sample from Li et al. (2011), but with a
slightly smaller fraction of Type Ia supernovae and a slightly larger faction of Type II supernovae. Center Panel : The same breakdown
of supernova types in the Non-ASAS-SN sample. Here the fractions differ substantially from that of the ideal magnitude-limited sample,
as the proportions of Type Ib/Ic and Type II to Type Ia are both significantly higher. Right Panel: The same breakdown of supernova
types in the entire sample. While not as far off from the distribution of a magnitude-limited sample as the Non-ASAS-SN sample by
itself, the overall sample still has a larger proportion of Type II and Type Ib/Ic supernovae than expected from Li et al. (2011).
Finally, Table 2 also indicates whether these super-
novae were independently recovered while scanning ASAS-
SN data. This allows us to quantify the impact ASAS-SN
would have on the discovery of bright supernovae in the ab-
sence of other supernova searches. In §3.2, we examine the
cases of supernovae discovered by non-ASAS-SN sources in
the month of August 2014 that were not recovered by ASAS-
SN in order to determine the reasons why ASAS-SN misses
some bright supernova discoveries despite being unbiased
and having a large coverage area.
2.3 The Host Galaxy Samples
For all host galaxies of the supernovae in both the ASAS-SN
and the non-ASAS-SN samples, we collected Galactic extinc-
tion values and magnitudes in various photometric filters
spanning from the near-ultraviolet (NUV) to the infrared
(IR). The Galactic AV was taken from Schlafly & Finkbeiner
(2011) and gathered using NED. NUV magnitudes were
taken from the Galaxy Evolution Explorer (GALEX) All
Sky Imaging Survey (AIS). Optical ugriz magnitudes were
taken from the Sloan Digital Sky Survey Data Release 12
(SDSS DR12; Alam et al. 2015), and IR JHKS magnitudes
were taken from the Two-Micron All Sky Survey (2MASS;
Skrutskie et al. 2006) extended source catalog. W1 and W2
magnitudes were taken from the Wide-field Infrared Sur-
vey Explorer (WISE; Wright et al. 2010) AllWISE source
catalog. For cases where the host was not detected in the
2MASS data, we adopt an upper limit corresponding to the
faintest detected host magnitude in our sample (mJ > 16.5,
mH > 15.7) for the J- and H-bands.
In order to better examine trends between supernova
offset and IR host magnitudes (see §3), we estimate a host
KS magnitude for those hosts that are not detected in
2MASS but are detected in the WISE W1-band by adding
the mean Ks − W1 offset from the sample to the WISE
W1 data. This offset was calculated by averaging the off-
sets for all hosts that have KS and W1 detections in both
the ASAS-SN and Non-ASAS-SN samples, and is equal to
−0.64 magnitudes, with a scatter of 0.71 magnitudes and
a standard error of 0.06 magnitudes. For those few remain-
ing hosts that are not detected in either 2MASS or WISE
data, we adopt an upper limit corresponding to the faintest
detected host KS magnitude in the combined host sample,
mKS > 15.6. All extinction and host magnitude data are
presented in Tables 3 and 4 for ASAS-SN hosts and non-
ASAS-SN hosts, respectively.
3 ANALYSIS
3.1 Sample Analyses
Combining all the bright supernovae from both samples dis-
covered on or after 2014 May 1 provides a total sample of 153
supernovae. Of these, 48% (73) were discovered by ASAS-
SN, 29% (44) were discovered by amateurs, and 24% (36)
were discovered by other professional surveys. By type, 90
were Type Ia supernovae, 48 were Type II supernovae, and
15 were Type Ib/Ic. ASAS-SN discovered 56% (50) of the
Type Ia supernovae, 42% (20) of the Type II supernovae,
and 20% (3) of the Type Ib/Ic supernovae. Amateurs dis-
covered 26% (23), 29% (14), and 47% (7) of the Type Ia,
Type II, and Type Ib/Ic supernovae, respectively, and other
professional surveys accounted for the remaining 19% (17),
29% (14), and 33% (5) supernovae of each respective type.
Figure 1 shows an overall breakdown by type of the su-
pernovae in the ASAS-SN sample, the non-ASAS-SN sam-
ple, and the full combined sample. Type Ia supernovae rep-
resent the largest fraction in all three samples, which is un-
surprising for a magnitude-limited sample (e.g., Li et al.
2011). However, the ASAS-SN sample has a higher fraction
of Type Ia supernovae than the non-ASAS-SN and full sam-
ples (67% vs. 50% and 59%, respectively), and more closely
resembles the “ideal magnitude-limited sample” breakdown
MNRAS 000, 000–000 (0000)
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Figure 2. Upper Panel : Offset from the host nucleus in arcseconds versus absolute KS-band host galaxy magnitude for supernovae
discovered by ASAS-SN (red stars), amateur observers (black circles), and other professional surveys (blue squares). Filled points indicate
that the supernovae were independently recovered by ASAS-SN. For hosts that were not detected in 2MASS but were detected in the
WISE W1-band, the KS magnitude was estimated by adding the mean KS −W1 color to the WISE magnitude. Triangles indicate
upper limits on the host galaxy magnitudes for hosts that were not detected in either 2MASS or WISE. Median magnitudes and offsets
are indicated by a dashed line (ASAS-SN), a dotted line (Amateurs) and a dash-dotted line (other professionals) in colors matching the
data points. The median magnitudes include the upper limits as well as measured magnitudes. Lower Panel : As above, but with the
offset in kpc instead of arcseconds. In both cases, Amateurs are biased towards luminous hosts and larger offsets, while ASAS-SN has
the smallest median offset whether it is measured in angular or physical separation from the host nucleus, indicating ASAS-SN is less
biased against nuclear sources.
(79% Type Ia, 17% Type II, and 4% Type Ib/Ic) calculated
from the LOSS volume-limited sample of Li et al. (2011)
than the other two samples. In particular, the non-ASAS-SN
sample has a very large fraction of Type Ib/Ic supernovae,
which more closely resembles a volume-limited sample than
a magnitude-limited one (e.g. Li et al. 2011; Eldridge et al.
2013). The fraction of Type Ib/Ic supernovae in the full
sample is high as well, though not as much so as in the
non-ASAS-SN sample.
While other professional surveys discover more super-
novae overall, ASAS-SN has been the dominant source of
bright supernova discoveries since it became operational in
both hemispheres in 2014 May. In addition, due to the rapid
cadence (roughly 3−5 days per field in most cases by the
end of 2014), ASAS-SN often discovers supernovae shortly
after explosion: of the 73 ASAS-SN supernovae with clear
ages, 65% (46) were discovered prior to reaching their peak
brightness. The ASAS-SN sample of host galaxies also seems
to be less affected by selection effects than other bright su-
pernova searches. For example, ASAS-SN discovers a some-
MNRAS 000, 000–000 (0000)
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what larger fraction of supernovae in galaxies without known
redshifts than other sources: 22% (16) of the ASAS-SN su-
pernovae were found in hosts without previous redshift mea-
surements, while only 16% (13) of the supernovae discovered
by other surveys and amateurs were found in hosts with un-
known redshifts.
The difference between ASAS-SN discoveries and the
supernovae discovered by other sources is even clearer when
examining their host galaxies and their offsets from the host
nuclei. Figure 2 shows the host galaxy KS-band absolute
magnitude and the offset from the host nucleus for all super-
novae in our sample, with horizontal and vertical lines mark-
ing the median values for each source (ASAS-SN, amateurs,
or other professionals). To calculate absolute host magni-
tudes, supernova redshifts were converted to distances as-
suming a ΛCDM cosmology with H0 = 69.3 km s
−1 Mpc−1,
ΩM = 0.29, and ΩΛ = 0.71. As described in §2.3, for cases
where the host galaxy was not detected in 2MASS but is
detected in WISE W1-band observations, we estimate a KS
magnitude by adding the mean KS − W1 offset from the
sample to the W1 magnitude, and for those hosts that are
not detected in either 2MASS or WISE data, we assume
an an apparent magnitude upper limit of mKS > 15.6. As
a guide to the overall magnitude scale, an L∗ galaxy has
M∗,KS = −24.2 (Kochanek et al. 2001).
As seen in the figure, amateurs are clearly biased to-
wards more luminous galaxies and larger offsets from the
host nucleus, which is not surprising given that they tend
to observe brighter, closer galaxies and typically do not use
difference imaging techniques to discover supernovae. While
this approach allows amateurs to obtain many observations
of bright galaxies per night, increasing their chances of find-
ing supernovae in such galaxies, it biases them against find-
ing supernovae in fainter hosts (see below). Looking at the
median offset of discovered supernovae from their hosts,
other professional surveys do find bright supernovae with
smaller angular separations than amateurs (median value
of 9.′′2 vs. 15.′′0), but when measured in kpc both exhibit
a median offset of roughly 5.5 kpc. In constrast, ASAS-SN
discoveries have median offsets of 5.′′9 and 2.6 kpc, demon-
strating that ASAS-SN is less biased against discoveries close
to the host nucleus than either comparison group.
For this comparison, we should note that the profes-
sional groups with the most discoveries in our compari-
son sample are CRTS (Drake et al. 2009), MASTER (Gor-
bovskoy et al. 2013), and LOSS (Li et al. 2000). MASTER
and CRTS do not use difference imaging in their searches,
and LOSS systematically ignored central regions of galaxies
for false positive rejection. This likely contributes signifi-
cantly to the smaller projected offset of ASAS-SN relative
to the other professional surveys seen in Figure 2. However,
the problem is almost certainly more general because ASAS-
SN also finds a higher rate of tidal disruption events with re-
spect to Type Ia supernovae than professional surveys which
do use difference imaging (see Holoien et al. 2016c). This
provides evidence that avoidance of the central regions of
galaxies is fairly widespread.
Supernovae discovered by other professional surveys
have slightly fainter median host KS luminosities than those
discovered by ASAS-SN or amateurs (MKS ' −22.6 vs.
MKS ' −22.7 vs. MKS ' −23.8 for other professionals,
ASAS-SN, and amateurs, respectively). However, the me-
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Figure 3. Histogram of bright supernova discoveries in each
month of 2014. Supernovae discovered by ASAS-SN are indicated
in red, supernovae discovered by other sources (professional and
amateur) and independently recovered by ASAS-SN are indicated
in green, and supernovae discovered by other sources but not re-
covered by ASAS-SN are indicated in blue. The impact of ASAS-
SN becoming operational in both hemispheres in 2014 May can
be clearly seen, as the number of ASAS-SN discoveries increases
dramatically after that time. ASAS-SN accounts for the largest
fraction of supernova discoveries in the latter half of the year, and
also independently recovers roughly 23% of those supernovae that
it does not discover. The total number of supernovae discovered
per month has also increased since ASAS-SN became operational
in the southern hemisphere, implying that ASAS-SN is discover-
ing supernovae that would not be found by other professional or
amateur searches.
dian magnitudes for the ASAS-SN and other professional
samples are consistent given the uncertainties, so the clearer
distinction is between professional surveys, ASAS-SN in-
cluded, and amateurs.
The impact ASAS-SN has had on the discovery of bright
supernovae can be most clearly seen in Figure 3, which shows
a histogram of supernovae with mpeak 6 17 discovered by
ASAS-SN and those discovered by other sources in each
month of 2014. For completeness and to better illustrate
the impact of the addition of our southern unit, we include
information for all bright supernovae discovered from 2014
January 1 through 2014 December 31 in the figure, although
for the reasons described above only non-ASAS-SN super-
novae discovered after 2014 April 30 are included in Table 2.
Prior to our southern unit Cassius becoming opera-
tional, other supernova searches were discovering a large
majority of bright, nearby supernovae. However, as Figure 3
shows, experience, the addition of Cassius, and improve-
ments to our detection pipeline had a major impact on our
overall detection efficiency. In the latter half of 2014, ASAS-
SN becomes the dominant source of bright supernova discov-
eries. We also independently recover a significant fraction
of supernovae discovered by other sources, and ASAS-SN
discoveries plus recovered discoveries made by other groups
account for at least 50% of all supernovae discovered in ev-
ery month after May of 2014. The histogram also indicates
that the average number of bright supernovae discovered
per month increased after ASAS-SN became operational in
both hemispheres, from 13 with a scatter of 6 supernovae
per month to 21 with a scatter of 5 supernovae per month.
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Figure 4. Histograms of the redshifts of the supernovae in our
sample with a redshift bin width of 0.005. Type Ia supernovae
are shown in red, Type II supernovae are shown in blue, and
Type Ib/Ic supernovae are shown in green. Subtypes (e.g., SN
1991T-like Type Ia supernovae) are included. As expected from a
magnitude-limited sample, Type II supernovae are predominantly
found at lower redshifts while Type Ia supernovae are found at
comparatively higher redshifts.
This suggests that the rate of bright supernovae discovered
per month increased from ∼ 13 ± 2 supernovae per month
prior to Cassius becoming operational to∼ 21±2 supernovae
per month afterwards, providing 3.6σ evidence that the dis-
covery rate increased after ASAS-SN became operational in
the southern hemisphere. This implies that ASAS-SN is dis-
covering supernovae that would not otherwise be discovered
by other professional or amateur surveys, and thus that we
will be able to construct a more complete sample of bright,
nearby supernovae.
Figure 4 shows the redshift distribution of the super-
novae in our full sample, divided by type. The distribution
shows a clear distinction between Type Ia and Type II su-
pernovae, with the Type II supernovae typically found in
nearer galaxies and the Type Ia supernovae typically found
farther away. Such a distribution is what one would expect
from a magnitude-limited sample, given that Type Ia super-
novae are typically more luminous than Type II supernovae.
The Type Ib/Ic distribution seems to have a peak between
z = 0.15 and z = 0.02, but with only 15 of these supernovae
in the sample, it is difficult to determine whether this trend
is real or an effect of the small sample size.
In Figure 5 we show a cumulative histogram of super-
nova peak magnitudes with 13.5 < mpeak < 17.0, with the
ASAS-SN discoveries, ASAS-SN discoveries and recovered
supernovae, and all supernovae from our sample shown in
red, blue, and black, respectively. On the bright end of the
figure (m . 14.4), the discoveries are dominated by those
discovered by amateurs. This is likely because there are far
fewer galaxies at the redshifts of these supernovae, allowing
them to be targeted with high cadence by the large number
of interested amateurs. However, for m & 14.4, ASAS-SN
discoveries make up half or more of the total sample. As the
peak magnitude approaches 17, the distribution flattens, as
the supernovae spend less time at magnitudes bright enough
to be found by ASAS-SN.
While we are deferring a discussion of supernova rates
to the 2015 sample when our system was more stable and
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Figure 5. Cumulative histogram of supernovae discovered at dif-
ferent peak magnitudes, with a 0.1 magnitude bin width. The red
line represents only those supernovae discovered by ASAS-SN, the
blue line includes both those supernovae discovered by ASAS-SN
and those independently recovered by ASAS-SN, and the black
line shows all supernovae in our sample. The green dashed line
shows the number of supernovae expected in a Euclidian universe
(N ∝ f−3/2, where f is the flux of the supernova), normalized
to the full sample. The full sample roughly follows this fit for
m . 15.8, and then the distribution flattens. This implies the
sample is roughly complete for mpeak . 15.8.
our sample was larger, Figure 5 also illustrates the magni-
tude completeness of our sample. The green dashed line in
the figure shows the expected number of supernovae for a
Euclidian universe, N ∝ f−3/2, where f is the flux of the
supernova. The fit has been normalized to the full sample to
show that the distribution of the entire sample follows this
expectation for mpeak . 15.8, beyond which the distribution
flattens. This cannot be used to determine rates because it
does not address the absolute normalization of the fit, but
it implies that our sample is roughly complete for all su-
pernovae with mpeak . 15.8, and then begins to drop. At
mpeak = 17, the sample is roughly 50% complete, if the true
distribution follows this Euclidean expectation.
3.2 Examination of Missed Cases
While ASAS-SN has been very successful at discovering
bright supernovae, there were still many bright supernovae
discovered in 2014 by amateurs and other professional
groups that we did not independently recover in our data.
Ideally, we should recover all bright supernovae in the ASAS-
SN survey area. Since this is not the case, we performed
a retrospective study of the 13 supernovae discovered by
groups other than ASAS-SN in 2014 August, in order to
better understand the reasons why we might fail to recover
supernovae that should be detectable.
Of the 13 supernovae discovered by others in 2014 Au-
gust, five (PSN J01340299-0104458, SN 2014cc, SN 2014ce,
SN 2014 cw, and SN 2014cy) were independently recov-
ered in ASAS-SN data after discovery. For the purpose of
this study, we focus on the eight cases where we did not
recover the supernova in our data. Of these, two (PSN
J02451711+4213503 and SN 2014dd) were discovered within
20 degrees of the Galactic plane. Due to the larger number
of stars within the Galactic disk, we excluded fields that
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Figure 6.Archival DSS image (far left), ASAS-SN V -band reference image (center-left), ASAS-SN 2014 August 05 V -band image (center-
right), and ASAS-SN 2014 August 05 subtraction image (far right) of the supernova OGLE-2014-SN-067, which was not discovered or
recovered independently by ASAS-SN. The red circle is centered on the position of the supernova and the blue circle is centered on the
position of the nearest galaxy listed in NED. Both circles have a radius of 7.′′0. While the nearest cataloged galaxy was over an arcminute
away from the supernova position, there is a stellar source located ∼0.′′4 away from the supernova, well within a pixel of the supernova
in our images, and the host galaxy is faint compared to the star. While we clearly detected the transient source, this was classified as a
probable variable star and not monitored in later epochs of observation for this reason.
were within 20 degrees of the Galactic plane from our sur-
vey until 2014 December, when we felt confident that our
pipeline was running smoothly and would be able to handle
the higher false positive rates likely for this region. Thus,
these two supernovae were outside the survey area in 2014
August, but would have likely been seen had they happened
after these fields were added to our search.
Two of the remaining six missed supernovae (SN 2014da
and OGLE-2014-SN-067) were flagged as transients during
our data search, but were rejected as likely false positives.
SN 2014da was visible in our data on the day its discovery
was announced, but was not flagged as an existing super-
nova. It was not flagged until nearly 50 days after discovery,
and was dismissed as the host galaxy had shown previous
variability in our data. The host had also been flagged as
a possible transient during commissioning observations in
2012. In this case, the previous detection and rejection of
the host biased us against discovering the supernova. In the
case of OGLE-2014-SN-067, shown in Figure 6, the tran-
sient is very clear and bright in our data and was flagged
as a possible transient 12 days before its announcement by
OGLE. However, the host galaxy is faint and multiple stars
are nearby, so the transient case was closed as a probable
variable star. In this case, if we had continued to monitor
the source, it would have been detected in multiple epochs
prior to the OGLE announcement, and likely would have
been flagged as a supernova.
The remaining four cases (SN 2014cb, SN 2014cd, SN
2014cj, and MASTER OT J162412.26+091303.0, with peak
magnitudes of 16.4, 15.8, 17.0, and 16.6, respectively) were
not flagged as transients in our data search. Two of these
cases, SN 2014cb and SN 2014cj, were not well-observed
around the discovery epoch: the previous observation to the
discovery was more than two weeks prior in both cases, and
the next was at least 4 days after discovery. Both of these
supernovae were discovered in fields monitored by our south-
ern unit, and the cadence of observations was likely affected
by weather and some minor mechanical issues with Cassius
during 2014 August. SN 2014cb is only faintly visible in one
epoch, and likely would never have been flagged, but SN
2014cj is somewhat clearer, and likely should have been a
recovered case. Conversely, the fields for both SN 2014cd
and MASTER OT J162412.26+091303.0 were imaged with
good cadence (< 3 days) before and after discovery, but
again were not flagged. In both cases, the subtracted images
from the time were not very clean, and while the supernovae
were visible in our data, the PSFs changed from epoch-to-
epoch and there are poorly subtracted sources nearby. It is
likely that our pipeline filtered these sources as unlikely to be
real due to the quality of the data, and thus that they were
not viewed by a human until this retrospective study. Since
the ASAS-SN pipeline flags thousands of possible sources
per night, it is necessary to filter out all but the most likely
for review by our team members, and unfortunately that
means that we will occasionally miss cases such as these.
We expect that the 13 missed supernovae from 2014
August are representative of all the supernovae not recov-
ered in our data, and that vast majority of the rest of the
missed supernovae shown in Figure 3 were missed for reasons
similar to those described above. The upshot of this study
is that many of these missed cases are likely to be at least
recovered, if not discovered, by ASAS-SN under normal op-
erations today. During the period from 2014 May 1 to 2014
December 31, the fields of 18% (11) of the 62 supernovae that
were not recovered by ASAS-SN were not observed within
a week of discovery. Since the Galactic plane is now part
of our survey area, we survey the entire visible sky, and we
would not miss candidates simply due to their location. As-
suming good weather and no mechanical issues, our cadence
should be no more than a few days between observations
of a field, meaning we are unlikely to completely miss cases
due to poor cadence. While it is likely impossible to com-
pletely eliminate cases like SN 2014cd and MASTER OT
J162412.26+091303.0, our pipeline has now been running
for over two years and incorporates various improvements,
such as the use of machine learning algorithms (Woz´niak et
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al. in press) to help us identify the “borderline” cases, allow-
ing us to follow up more candidates such as these. Results in
future ASAS-SN catalogs will illuminate whether significant
improvement has been made since 2014, or whether some
of these failure modes still need to be addressed. Keep in
mind, however, that we can regard other surveys as help-
ing to protect ASAS-SN against errors in future statistical
analysis.
4 CONCLUSION
In this manuscript we have provided the first comprehen-
sive, unbiased catalog of spectroscopically confirmed bright
supernovae discovered in 2013 and 2014 by ASAS-SN and
discovered in the last 7 months of 2014 by other professional
surveys and amateur astronomers. We also present redshifts,
Galactic extinction values, and UV-through-IR magnitudes
of the host galaxies of all supernovae listed in the paper, pro-
viding a repository of information for use in future studies
about host galaxy demographics. The full sample comprises
171 supernovae, 91 of which were discovered by ASAS-SN.
We have also analyzed trends with supernova type, peak
magnitude, and redshift, as well as the host galaxy abso-
lute magnitudes and supernova offsets from the host nuclei.
These trends suggest that while the sample presented in the
paper most closely resembles that of an ideal magnitude-
limited survey (e.g., Li et al. 2011), the proportion of Type
Ia supernova is significantly smaller than expected.
We have also examined the success and impact of the
ASAS-SN project on the discovery and follow-up of bright
supernovae. As the only professional survey program to pro-
vide an unbiased, rapid-cadence survey of the nearby uni-
verse, ASAS-SN operates in a region of parameter space
that is largely monitored only by amateur astronomers who
tend to target bright nearby galaxies for their supernova
searches. The evidence presented here (e.g., Figure 3) sug-
gests that ASAS-SN is finding supernovae that would not be
discovered if ASAS-SN did not exist. ASAS-SN systemati-
cally finds supernovae closer to the center of galaxies than
both amateurs and other professional surveys and in sig-
nificantly less luminous galaxies than amateurs. While our
examination of missed supernova cases in §3.2 has identi-
fied a number of failure modes that cause us to miss nearby
supernovae, our hardware and software have been improved
in a number of ways since the end of 2014 that will help
to mitigate these failure modes going forward. In our 2015
bright supernova catalog (Holoien et al., in prep.), we will
examine missed supernovae in more detail to see which of
these failure modes, if any, have been addressed and which
need further improvement in order to make the ASAS-SN
sample complete and unbiased, as is our goal.
The sample of supernovae discovered after 2014 May 1,
when ASAS-SN became operational in both hemispheres,
appears to be roughly complete in peak magnitude to
mpeak ' 15.8, and roughly 50% complete to mpeak = 17.
While the analyses presented here cannot be used to deter-
mine nearby supernovae rates, since the absolute normal-
ization of the expected number of supernovae has not been
addressed (by accounting for the exact sky coverage and
time windows, for example), these are the precursors to rate
calculations which will be presented in future work by the
ASAS-SN team, including results from later years to build
a significantly larger sample.
Such rate calculations could have a significant impact
on a number of fields. Within a few hundred Mpc, the mea-
sured core-collapse rate is about half as big as expected
from star formation rates in the same volume (e.g., Horiuchi
et al. 2011, 2013), and new measurements of nearby super-
novae, particularly from galaxy-blind surveys like ASAS-SN,
are needed to address this discrepancy. Furthermore, nearby
supernovae, besides being the easiest to study in the opti-
cal, are also the most promising objects for multi-messenger
studies, which could include gravitational waves (e.g., Ando
et al. 2013; Nakamura et al. 2016), MeV gamma rays from
Type Ia supernovae (e.g., Horiuchi & Beacom 2010; Diehl
et al. 2014; Churazov et al. 2015) and GeV–TeV gamma
rays and neutrinos from rare types of core-collapse super-
novae (e.g., Ando & Beacom 2005; Murase et al. 2011; Ab-
basi et al. 2012). Such joint measurements would greatly
increase the scientific reach of ASAS-SN discoveries.
This is the first of a yearly series of bright supernova cat-
alogs which will be provided by the ASAS-SN team. While
ASAS-SN makes all of its discoveries public, it is our hope
that by collecting and publishing this information over the
years that our survey runs, we will create convenient and
useful data repositories that will allow for new and inter-
esting population studies of nearby supernovae and their
hosts, as well as providing a tool for other supernova survey
projects to perform similar studies of their data pipelines
as we have done here for ASAS-SN. We expect these cata-
logs to have a significant impact on fields such as supernova
physics, cosmology, and time domain astronomy, and to pro-
vide a foundation for future deep surveys to build upon. By
limiting itself to only bright supernovae, ASAS-SN will not
find as many supernovae as other professional surveys, but
it does find the best and brightest, and these catalogs are
just one of the ways it will continue to have an impact on
supernova studies going forward.
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